Field experiment had been done Research and Production Station, National Research Centre, Nubaria location, to study the effect of cobalt on growth, seeds yield, oil yield and oil fatty acids constituents. The experiment containing 13 plots area were 15 m 2 (5 X 3) containing 3 rows each, planted with 10 plants. The seedlings (at the third truly leaf) were irrigated with cobalt sulphate once with the different cobalt concentration: 0.0, 2. 5, 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, 20.0, 22.5, 25.0, 27.5 and 30 ppm. All the plants received natural practices whenever they needed.The obtained results could be summarized in the following: Applying cobalt in suitable concentration gave a significant increase in the yield compared the control. Cobalt addition of 12.5 ppm gave a synergistic effect on canola growth, seed yield, oil yield and oil quality compared to untreated plants. Cobalt treatments increased all the tested growth parameters, contents of macronutrients (N, P and K), micronutrients (Mg, Zn, Fe and Cu) and chemical contents in canola seeds as compared to control plants. Cobalt content in the canola seeds was in a sub range for human safety health.
INTRODUCTION
Canola is an important oilseed with worldwide importance, it is currently ranked third, after soybean and palm oils, and fifth in the world trade in agricultural crops, after rice, wheat, maize and cotton.
Conola oil is generally regarded as one of the healthiest edible oils available to consumers, used for cooking and other uses of edible oils in many parts of the world. The composition of canola oil is similar to that of peanut and olive oil, with large amounts of oleic acid, which is desirable in frying oils. Another distinct advantage of canola oil is low saturated fatty acid content (6%), and it is low also in cholesterol. Canola oil contains about half the level of saturated fatty acids in corn oil and soybean oil and about one quarter the level percent in cotton seed oil (Gillis, 1988) . Abdle-Salam (2002) pointed that vegetable oils remain one of the most difficult problems of agriculture of Egypt with regard to the possibility of achieving a reasonable degree of self-sufficiency. A part from sesame imports, local production of vegetable oils and oil seeds. McDonald and Bruce (1994) found that, the fatty acid composition of canola oil is consistent with nutrition recommendations aimed at reducing the amount of saturated fat in the diet. Canola is characterized by a low level of saturated fatty acids (7% total and < 4% palmitic acid). It contains a relatively high level of oleic acid (6%) and an intermediate of which linolenic acid makes up approximately one-third. Diets containing canola oil have been found equally as effective in reducing plasma total an LDI-chlestrol as those containing corn oil, sufflower oil, soybean oil or sunflower oil. Ingestion of canola oil also resulted in an increase in the long-chain Omega-3 fatty acid levels of plasma and platelet phospholipids.
Canola has been introduced to Egypt more recently as a promising new vegetable oil crop especially in the new reclaimed lands.
Cobalt is an essential element for the synthesis of vitamin B 12 , which is required for human and animal nutrition (Young, 1983) . Unlike other heavy metals, cobalt is sever for human consumption and up to 8 ppm can be consumed on a daily basis without health hazard (Young, 1983) .
Nadia pointed that, cobalt is a promising element in the newly reclaimed soils such as Rass Seder, Egypt. Cobalt had a significant promotive effect on olive trees (Manzanello and Arbicon) growth yield, fruit quality, minerals content, endogenous hormones and oil percentage especially with organic fertilization under drip irrigation system. Organic matter decreased soil pH and increases the availability of cobalt and cobalt increases the efficiency trees to tolerate drought and salinity. Bibak (1995) found that, while treatment of the winter wheat plants grown on a sand loam soils supplied with N increased, cobalt uptake by crops. Laila Helmy and Nadia Gad (2002) showed that cobalt at 25 mg/kg soil had a positive effect of parsley plant growth, yield as well as chlorophyll content, TSS, L-Ascorbic acid. Cobalt significantly increased essential oil yield of parsley leaves. The main aroma constituent of parsley leaves, is 1, 3, 8-p-menthatriene which forms about (67%) of leaves essential oil compared with control.
Cobalt is required in low levels for maintaining high yields of tomato (Renner et al, 2003) squash (Atta Aly, 1998) groundnut (Basu et al, 2006) sweet potato (Nadia Gad and Hala Kandil, 2008) and potato (ElBordiny and Nadia .
Egypt being a developing country, suffer from a gap between production and consumption. The gap in wheat was about 5.9; in corn by 4.5; in barley by 0.017 and in sugar by 0.306 million ton while in oil reached 1.251 million tons (FAO report, June, 2008) .
The aim of the present experiment to study the role of cobalt in canola growth, seed yield on oil yield (kg/fed) and quality. Cobalt may be help canola plants in minimizing the gap between production and consumption especially it gave generously in the newly reclaimed soils.
MATERIALS AND METHODS
Soil analysis: Particle size distribution and soil texture along with soil moisture content of the representative soil samples collected from Research and Production Station, National Research Centre (Nubaria) were determined according to Blackmore et al (1972) . Contents of organic matter and CaCO 3 as well as EC and pH along with soluble cations and anions were evaluated according to Black et al (1982) . Total N and available P, K, Fe, Mn, Zn and Cu were determined according to Jackson (1973) . Total cobalt was determined in Aqua regia extract, the water soluble cobalt as well as available cobalt (DTPA extractable) being assayed according to Cottanei et al (1982) . Data of soil analysis were recorded in Table ( 1). 
Plant material and experimental analysis design:
Field experiment has been conducted at Research and Production Station, National Research Centre, Nubaria district, Behera Governorate, Egypt, under drip irrigation system to evaluate the effect of different concentrations of cobalt on canola productivity, % oil and fatty acids content. The experiment contains 13 plots and the area was 15 m The seedlings ( at the third truly leaf) were irrigated with cobalt sulphate once with the different cobalt concentrations : 0.0, 2. 5, 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, 20.0, 22.5, 25 .0, 27.5 and 30 ppm cobalt. Fertilizing and other agriculture practices were followed as recommended practice, whenever they need. After 120 days, end of the vegetative stage, growth parameters as plant height, number of branches and leaves, leaves area, root length as well fresh and dry weights were recorded according to Gabal et al (1984) . At 14 May, 2009, plants were harvested and the parameters of seeds and oil yield, pods no./plant, seeds no. per pod, weight of seed yield, seeds yield oil per feddan, oil yield per kg /feddan were recorded according to A.O.A.C. (1984) . Seeds chemical content such as crud protein, oil % and total carbohydrates were determined according to A.O.A.C. (1984) also total phenols Aqueous acetone (70%) was determined by Kaluza et al (1980) . The seeds oil (fatty acids content) was determined using Soxhelt apparatus and n-Hexan as solvent, according to A.O.A.C. (1984) . Finally the seed nutritional content (N, P, K, Mn, Fe, Cu, Zn, and cobalt) were determined according to Cottanei et al (1982) .
RESULTS AND DISCUSSION
Vegetative growth: Data presented in Table ( 2) outline the response of canola growth parameters to different cobalt levels (from 2.5 to 30.0 ppm). It is clear that cobalt promote all the growth parameters of canola plants. The highest significant increase was obtained with 12.5 ppm cobalt. This level induced the highest plant height, number of branches and leaves per plant, leaves area; root length as well as fresh and dry weights of both shoots and roots.
The results in Table ( 2) showed also the relative calculated values as percentage from control. It is evident that cobalt rate at 12.5 ppm increased fresh weight of both shoots and roots, 60.5 and 62.3%, respectively. While increased dry weight of both shoots and roots 61.3 and 62.3 %, respectively. As cobalt concentrations were ranged above 12.5 ppm, all growth parameters were significantly reduced in comparison with control. The results add more support to those reported by Nadia Gad (2005 c) who found that low cobalt levels being with positive effect due to several induced effects in hormonal synthesis and metabolic activity, while the higher cobalt concentrations were found to increase the activity of some enzymes such as peroxidase and catalase in tomato plants and hence increasing the catabolism rather than the anabolism.
Seed and oil yield: Data in Table ( 3) reveals that cobalt addition gave a pronounced promotive effect on pods number per plant, seeds number per pod, seed yield per plant (gm), seeds yield (kg/fed) and oil yield (kg/fed). The results in Table ( 3) showed also the relative calculated values as percentage from control. It is evident that cobalt rate at 12.5 ppm gave superior yield such as: pods no./plant, seed no./pod, seeds yield (kg/fed) and oil yield (kg/fed), 41.1% , 26.7 %, 123.7 % and 187.0 %, respectively. High cobalt concentrations above 12.5 ppm, resulted in proportion significantly reduction in seeds and oil yield. These results are in harmony with those obtained by Khatab and Laila Helmy (2002) . They showed that cobalt at 50 mg/kg soil increased coriander growth, leaves yield and seeds yield. Increasing cobalt in plant media above 50 mg/kg soil resulted in proportion significantly reduction in coriander seeds yield. Chemical contents: The concentration of the studied chemical contents percentages (oil, protein, total carbohydrates, and total phenol) in canola seeds as affected by different levels of cobalt are given in Table (4). Data clearly indicated that the highest values of all chemical parameters were obtained by using the level of 12.5 ppm cobalt. Results also showed that the relative calculate values as percentage from control. It is evident that cobalt rate at 12.5 ppm increased the contents of: oil 37.4%, protein 22.4%, total carbohydrates 37.4%. While total phenoles were increased as cobalt levels in plant media increased. Data also reveled that increasing cobalt above 12.5 ppm decreased all the mentioned parameters as compared with their corresponding values by using cobalt level at 12.5 ppm exception total phynoles which increased as cobalt level increased. Increasing cobalt addition in plant media from 2.5 to 20.0 ppm increased the percentage of total phynoles content (1.98 %) less 2.5 % safety human health. Shahidi and Naczk (1989) showed that, extraction of phynolic compounds from canola seeds and their possible use natural antioxidants would present new opportunities for canola industry. Pratt and Hudson (1990) found that sources of natural antioxidants are primarily plant phenolics that may occur in all parts of the plant. Nutritional content: Data in Table (6) clearly indicate the following:
Nitrogen, P and K content: Results presented in Table ( 6) showed that, all cobalt doses significantly increased the content of N, P and K as compared with control plants. The highest values of N, P and K were obtained by using 12.5 ppm cobalt, as compared with the other levels. This means that increasing cobalt levels more than 12.5 ppm in plant media resulted in proportion significant reduction. These results agrees with those obtained by Boureto et al (2001) who showed that, cobalt level of 2.5 ppm in solution culture exerted a promotive effect on nitrogen, phosphorus and potassium in tomato plants, higher concentration being hazardous.
Zinc, Mn and Cu content:
Presented data in Table  ( 5) showed that cobalt level of 12.5 ppm gave the highest figures of the Zn, Mn and Cu in canola seeds. All the added cobalt levels significantly increased the content of Zn, Mn and Cu compared with control. Higher concentrations are being hazardous. These data are in harmony with those obtained by Jaboney (1999) .
Cobalt and iron:
Increasing cobalt concentrations in canola plants media increased cobalt content in canola seeds since cobalt concentrations in the safety limits for human. Results in Table ( 5) also clearly indicated that, increasing cobalt doses (from 2.5 to 30 ppm) in plant media resulted in a progressive depression effect on iron content in canola seeds. This may be explained on the basis of the obtained by Blaylock (1993) and Nadia Gad (2006) who showed certain antagonistic relationships between the two elements (Co and Fe), and revealed that the relative response of iron to the control indicated continuous decrease of this element. They also added that the hazardous effect of cobalt being severely involved in wilting appearance and reduction for net photosynthesis processes.
Fatty acids content in canola oil:
The effect of cobalt on fatty acid composition of canola oil is given in Table (6) . Data indicated that all cobalt concentration decreased in the principal saturated fatty acids is Palmitic. Increasing cobalt level in plant media resulted in a progressive effect. Data revealed that all cobalt levels ranged from 2.5 to 30.0 ppm induced a reduction in the principal saturated fatty acid is Palmitic acid (C 16:0) . Cobalt at 2.5 ppm was more effective concentration in this respect. However, treatments with 7.5 and 15.0 ppm were lowest effective. Cobalt addition induced a reduction in the percentage in Stearic acid ( a principal saturated acid) except treatments with 22.5, 25.0 an 27.5 ppm while the percentage of principal saturated fatty acid is Arachidonic acid increased with all concentrations used. Cobalt addition induced a reduction in the percentage of total saturated fatty acids. Cobalt at 7.5 and 10.0 ppm were lowest effective in this respect and the decreased fatty acids composition were 5.93 and 3.67 %, respectively. However, 12.5 ppm cobalt gave the highest effect science the reduction was 53.13% when compared with control.
In this concentration, it is worthy to mention that the decrease in the percentage of saturated fatty acids is profitable in human nutrition.
All cobalt concentrations ranged from 2.5 to 30.0 ppm gave the major constituent of unsaturated fatty acids is Oleic acid (C 18:1). Cobalt at 12.5 and 20.0 ppm gave the highest values and caused an increase which amount to 25.76 and 21.26 %, respectively. In this concentration, it is worthy to mention that the effect of cobalt in increasing the percentage of Oleic acid in the oil is profitable cocking purposes. Table ( 6) also showed that cobalt decreased the percentage of Linolenic (C 18:3) and Erucic (C 22 : 1 ) as second major unsaturated fatty acids and increase in Gadoleic acid (C20:1). The concentrations of cobalt, 15.0, 17.5, 25.0 and 27.5 ppm caused an increase in the percentage in the unsaturated fatty acids is Lenoleic acid. This fatty acid consists of the two components Omega 3 and Omega 6, which processes an antioxidant properties. It is actually super food and is necessary to several metabolic processes (Griffiths and Lunec, 2001) .
Data in
Results in Table (6) also reveled that cobalt with all concentrations used caused an increase in the ratio of total unsaturated fatty acids to the saturated fatty acids. Cobalt level at 12.5 ppm gave the highest increase which reached 17.85 % whereas 15.0 ppm gave the lowest one which reached 8.13%.
Cobalt level at 12.5 ppm could be considered as the best treatment of canola plants that caused a progressive depression effect in the unsaturated fatty acids when compared with control and other cobalt treatments since it caused an increase the Oleic acid content and a decrease in the content of both Eurice and Linilenic acids. This effect is known to give the oil better quality for cocking purposes. 
